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Description 



This invention relates to a novel method of producing thiazolidinedione derivatives having hypoglycemic 
and hypolipidemic activities. 

Methods for production of various thiazolidinedione derivatives having hypoglycemic and hypolipidemic 
actions are described in Japanese Kokai Tokkyo Koho Sho 55-22636 and Sho 55-64586 and Chemical & 
Pharmaceutical Bulletin 30, 3563(1982), 30, 3580(1982), and 32, 2267(1984). These methods invariably 
comprise the steps of diazotizing an aniline derivative, condensing it with an acrylic ester in the presence of 
a copper catalyst by the so-called Meerwein arylation reaction to give a haloester, reacting it with thiourea 
to give an iminothiazolidine. and finally hydrolyzing the same. These methods include multi-step reaction 
processes, in particular, it is sometimes difficult to control the Meerwein reaction in an industrial production, 
since it is an exothermic reaction accompanied by generation of a large amount of nitrogen gas and thus 
could be dangerous. Moreover, because of the formation of by-products in the step of Meerwein arylation 
reaction, this route assures only insufficient yields and calls for a time-consuming purification procedure. 
Furthermore, special measures are required in the Meerwein reaction for elimination of an extremely bad 
odor of acrylic acid ester which must be used in excess and for disposal of the effluent containing a heavy 
metal. The above mentioned points make the known route disadvantageous both technically and commer- 
cially. 

This invention provides a new commercially profitable method for the production of thiazolidinedione 
derivatives which have hypoglycemic and hypolipidemic activities and are of value as therapeutic agents for 
diabetes and hyperlipemia. 

This invention relates to: 

1 . A method for producing a compound of the formula: 



(wherein R 1 is hydrogen or a lower alkyl), which comprises (1) reacting a compound of the formula: 




(wherein R 1 has the meaning given above) with a compound of the formula: 




CH 2 CH 2 0 




(I) 




S 



NH 




(VI) 



0 



In the presence of a base, to give a compound of the formula: 
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(VII) 



V 
o 

(wherein R' has the meaning given above), and (2) subjecting the resulting compound to catalytic 
reduction over a palladium catalyst 

2. A method according to 1, wherein the compound of the formula (V) is prepared by reacting a 
compound of the formula: 




(II) 



(wherein R 1 is as defined above) with a sulfony! halide in the presence of a base, to give a compound of 
the formula: 




(HI) 



(wherein R 1 is as defined above and X is an alkylor aryl-sulfonyloxy), and then reacting the resulting 
compound in the presence of a base with a compound of the formula: 




(IV) 



3. A method according to 1, wherein the compound of the formula (V) is prepared by reacting a 
compound of the formula (II) with a compound of the formula: 




(VIII) 



in the presence of sodium hydride, to give a compound of the formula: 
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5 




N 



CH 2 CH 2 0 




CN 



(IX) 



(wherein R 1 is as defined above), and then reacting the resulting compound with aqueous formic acid in 

w the presence of Raney nickel alloy. 

Referring to the above general formuiaes (I), (II), (III), (V), (VII) and (IX), the lower alkyl group denoted 
by R 1 is a straight-chain or branched alkyl group of 1 to 6 carbon atoms, such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, Isopentyl, neopentyl, hexyl, etc. Among them, lower 
alkyl group of 1 to 3 carbon atoms are preferable and ethyl is the most preferable. Such an alkyl group may 

75 be situated in any position of the pyridine ring. Alkylsulfonyloxy shown by X includes methylsulfonyloxy, 
ethylsulfonyloxy and propylsulfonyloxy; and arylsulfonyloxy shown by X includes phenylsulfonyloxy and p- 
tolylsulfonyloxy. Particularly preferable ones are arylsulfonyloxy groups. 

In the method of the present invention, first Compound (II) is reacted with a sulfonyl halide to prepare 
Compound (111). As the sulfonyl halide, there may be mentioned such alkylsulfonyl halide as methylsulfonyl 

20 chloride, ethylsulfonyl chloride, propylsulfonyl bromide, such arylsulfonyl halide as phenylsulfonyl chloride, 
p-tolylsulfonyl chloride, p-tolylsulfonyl bromide. Among them, arylsulfonyl halide is preferable. When 
halogenating agent is used, the reaction is carried out in a solvent such as dichloromethane, dichloroethane, 
chloroform, carbon tetrachloride, benzene, toluene, xylene, dimethylformamide, etc. The reaction tempera- 
ture is in the range of -20° C to 80* C, preferably -10* C to 60* C. When sulfonyl halide is used, the reaction 

25 is carried out in a solvent such halogenated aliphatic hydrocarbon as dichloromethane, dichloroethane, 
chloroform, carbon tetrachloride, such aromatic hydrocarbon as benzene, toluene, xylene, such ether as 
diethyl ether, dibutyl ether, diisobuthyl ether, ethyleneglycol diethyl ether, dioxane, tetrahydrofuran, water, 
ethyl acetate, dimethylformamide or a mixture of two or more of these solvents. The reaction is usually 
carried out in the presence of an inorganic base (e.g. sodium hydroxide, potassium hydroxide, potassium 

30 carbonate, sodium carbonate, etc.) or an organic base (e.g. triethylamine, morpholine, N-ethylpiperidine, 
etc.). Further the reaction is advantageously carried out in the presence of a phase transfer catalyst such as 
benzyl tributylammonium bromide, benzyl triethylammonium chloride, tetrabutylammonium bromide, cetyl 
trimethylammonium chloride. The sulfonyl halide is used in an amount of 1 to 2 moles, preferably 1 .0 to 1 .5 
moles per mole of Compound (II). The base is used in an amount of 1 to 3 moles, preferably 1 .5 to 2.5 

35 moles per mole of Compound (II). The phase transfer catalyst is used in an amount of 0.1 to 1.0 mole, 
preferably 0.2 to 0.5 mole per mole of Compound (II). The reaction temperature is usually 0*C to 50*C f 
preferably 15* C to 30* C. The reaction time is usually not less than 2 hours, preferably 3 to 5 hours though 
it varies with a reaction condition such as reaction temperature. 

The reaction between Compound (III) and Compound (IV) is usually carried out in the presence of a 

40 base in a suitable solvent. Further, the reaction advantageously proceeds in the presence of a phase 
transfer catalyst. As the solvent, the base and the phase transfer catalyst, those used in the reaction 
between Compound (II) and the sulfonyl halide can be used. Compound (IV) is used in an amount of 1 to 3 
moles, preferably 1 to 1.5 mole, per mole of Compound (III). The base is used in an amount of 1 to 3 
moles, preferably 1.5 to 2.5 moles, per mole of Compound (III). When a phase transfer catalyst is used in 

45 the reaction, the amount of the catalyst is usually 0.1 to 1 .0 mole, preferably 0.2 to 0.5 mole, per mole of 
Compound (III). The reaction temperature is usually 20* C to 90° C. preferably 50° C to 65* C. The reaction 
time is usually not less than 5 hours, preferably 10 to 20 hours. It is advantageous, from the industrial point 
of view, to use a sulfonyl halide in the reaction to convert Compound (II) to Compound (111) since the 
reaction mixture containing Compound (III) can be used, without isolating the Compound (111), for the next 

so reaction to give Compound (V). 

Compound (II) can also be converted to Compound (V), for example, by the following processes. 
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(ID 




4 



5 




» (V) 



[wherein R 1 has the meaning defined hereinbefore] 

to The conversion of Compound (II) to Compound (IX) is effected by condensing (II) with (VIII) In the 
presence of, for example, sodium hydride. This reaction can be conducted in a solvent such as dimethylfor- 
mamide, dimethyl sulfoxide, tetrahydrofuran, dimethoxyethane, etc. at -10* C to 30* C. The subsequent 
conversion of Compound (IX) to Compound (V) is effected by heating (IX) together with Raney nickel alloy 
in aqueous formic acid. The reaction between Compound (V) and Compound (VI) is usually carried out in a 

15 suitable solvent in the presence of an appropriate base. As such solvent-base system, there may be 
employed a suitable combination of a solvent such as alcohols (for example, methanol, ethanol, propanol, 2- 
propanol, butanol, isobutyl alcohol, 2-methoxy ethanol, etc.), dimethylformamide, dimethyl sulfoxide, sul- 
folane, acetonitrile, dioxane, dimethoxyethane, acetic acid, etc. with a base such as amines (for example, 
ammonia, methylamine, ethylamine, n-butylamine, pyrrolidine, piperidine, morpholine, piperazine, 

20 diethylamine, diisoproylamine, triethylamine, etc.), sodium alkoxides (for example, sodium methoxide, 
sodium ethoxide, etc.), potassium carbonate, sodium carbonate, sodium hydroxide, sodium acetate, potas- 
sium acetate, and so on. Compound (VI) is generally used in a proportion of 1 to 4 moles and preferably 1 
to 2.5 moles per mole of Compound (V). The base is generally used in a proportion of 0.05 to 1 .0 moles 
and preferably 0.3 to 0.5 mole per mole of Compound (V). This condensation reaction is conducted 

25 generally at 40° C to reflux temperature and preferably at 60* C to reflux temperature. The reaction time is 
generally 0.5 to 50 hours. 

Then, Compound (VII) is reduced to produce Compound (I). In this step, Compound (VII) is subjected to 
catalytic reduction in a suitable solvent in the presence of a catalyst. As the solvent, there may be 
employed, among others, alkanols such as methanol, ethanol, propanol, etc., ethers such as dioxane, 

30 dimethoxyethane, tetrahydrofuran, etc., ethyl acetate, acetic acid, dimethylformamide, N-methylpyrrolidone, 
etc., either alone or in combination. As the catalyst, there can be employed palladium black, palladium on 
carbon, palladium on barium sulfate, palladium on barium carbonate, platinum oxide, platinum, on carbon 
and so on. The reaction temperature is usually 0*C to 180° C, preferably 50 *C to 120°C. Though the 
reaction proceeds under atmospheric pressure, it may be conducted under a pressure of not more than 150 

35 kg/cm 2 , preferably 30 kg/cm 2 to 100 kg/cm 2 . 

The resulting thiazolidinedlone derivative (I) can be easily separated and purified by known isolation and 
purification procedures. Particularly, the Compound (I) can be isolated in high quality either by recrystalizing 
from dioxane, acetic acid-acetone, acetic acid-water or acetic acid-ethanol or by dissolving Compound (I) in 
hydrochloric acid, aqueous sulfuric acid or aqueous methane sulfonic acid followed by neutralizing the 

40 solution with sodium hydrogencarbonate, ammonia, etc. to crystalize Compound (I). 

Further, as (I) forms salts with bases, it can be isolated in the form of a salt. As examples of such salt, 
there can be mentioned the sodium salt, potassium salt, magnesium salt, ammonium salt, triethylammonium 
salt, piperidinium salt, morpholinium salt, phenylethylammonium salt, and so on. 

The Compound (I) produced by the method of this invention, inclusive of pharmaceutical^ acceptable 

45 salts thereof, has hypoglycemic and hypolipidemic activity with low toxicity. Therefore it can be used, either 
as it is or as a formulation with a pharmaceutical^ acceptable carrier, excipient, diluent or the like, for the 
treatment of diabetes in mammalian animals including man. 

The method of the present invention involves only four steps to produce the desired Compound (I) from 
Compound (II) which is commercially available. Further in the present method, it is unnecessary to use 

so either acrylic acid ester which has a bad smell, or a heavy metal which should not be dumped together with 
waste fluid from the viewpoint of environmental pollution. The present method can avoid the Meerwein 
reaction which accompanies difficulty in carrying out on an industrial scale. Thus the present method is 
advantageous from the industrial point of view. 

55 Example ^ [Production of Compound (V) from Compound (II) via Compound (III)] 

a) To a solution of sodium hydroxide (5 g) in water (30 ml), were added methylene chloride (100 ml), 5- 
ethyl-2-pyridineethanol (15 g) and benzyltributylammonium chloride (50% aqueous solution, 6 g), p- 



5 
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toluenesuffonyl chloride (23 g), and the mixture was stirred at room temperature for 2 hours. To the 
reaction mixture were added p-hydroxybenza!dehyde (12 g), water (100 ml) and sodium hydroxide (8 g) 
and the mixture was stirred at 40-50 'C for 12 hours. The reaction mixture was separated into two 
phases and the methylene chloride layer was dried (MgSO*) and concentrated to give 28.6 g of crude 4- 

5 [2-(5-ethyl-2-pyridyl)ethoxy]benzaidehyde as oil. This oil was purified by silica gel chromatography to 
give 15.8 g (62%) of pure 4-[2-(5-ethyl-2-pyridyl)ethoxy]benzaldehyde as oil. 
NMR(CDCl 3 ) 5: 1.15 (t, 3H), 2.6 (q, 2H), 3.2 (t, 2H), 4.4 (t. 2H), 6.89-8.35 (m, 7H), 9.88 (s, 1H) 
b) To a mixed solution of 5-ethyl-2-pyridine ethanol (6.0 kg), benzyltributylammonium chloride (6.2 kg of 
50% aqueous solution). 1 ,2-dichloroethane (30 t) and p-toluenesulfonylchloride (9.2 kg) was added 

w dropwise 8N aqueous solution (10 I) of sodium hydroxide at 25° C. After the solution was stirred at 
22±3*C for 4 hours, p-hydroxybenzaldehyde (5.9 kg) and 3N solution (16 I) of sodium hydroxide, were 
added, and the mixed solution was stirred at 57±3*C for 15 hours. After the solution was cooled, water 
(70 I) was added. The aqueous layer was separated and subjected to extraction with 1 ,2-dichloroethane 
(20 I). The organic layers were combined and the combined layer was washed three times with 0.1 N 

75 aqueous solution of sodium hydroxide and three times with water (30 I). The organic layer was 
concentrated at not higher than 45 * C under a reduced pressure, whereby 4-[2-(5-ethyl-2-pyridyl)ethoxy]- 
benzaldehyde was obtained as an oil. Quantitative analysis by HPLC (high performance liquid 
chromatography) showed that 5.98 kg (59.0%) of 4-[2-(5-ethyl-2-pyridyl)ethoxy]benzaldehyde was in- 
cluded in this crude product. 

20 c) By a similar manner to Example 1-a), the reaction was carried out by using benzyltriethylammonium 
chloride as a phase transfer catalyst, whereby 8.3 g (32.5%) of 4-[2-(5-ethyl-2-pyridyl)ethoxy]- 
benzaldehyde was obtained as an oil. 

d) In a similar manner to Example 1-b), the reaction was carried out by using carbontetrachioride as a 
solvent and 30 g of 5-ethyl-2-pyridinethanoi. Quantitative analysis by HPLC showed that 55.3% of 4-[2- 
25 (5-ethyI-2-pyridyl]ethoxy]benzaldehyde was included in the crude product obtained in the above. 

Example 2 [Production of Compound (VII) from Compound (V) ] 

a) A mixture of 4-[2-(6-methyi-2-pyridyl)ethoxy]benzaldehyde (1.21 g), 2,4-thiazolidinedione (0.59 g), 
30 ethanol (50 ml) and piperidine (0.33 g) was heated under reflux for 16 hours. The reaction mixture was 

poured into ice-water and acidified with acetic acid. The resulting crystals were collected by filtration to 
give 5-{4-[2-(6-methyl-2-pyridyl)ethoxy]benzylidene}-2,4-thiazolidinedione. Yield: 1.34 g (78.5%). Re- 
crystallization from methanol gave pale yellow prisms, m.p.: 180.5-182° C. 
Elemental analysis, for C18H16N2O3S 
35 Calcd.: C, 63.51; H, 4.74; N, 8.23 
Found : C, 63.40; H, 4.84; N, 8.30 

b) A mixture of 4-[2-(5-ethyl-2-pyridyl)ethoxy]benzaldehyde (2.40 g), 2,4-thiazolidinedione (1.66 g), 
ethanol (40 ml) and piperidine (0.2 ml) was heated under reflux for 8 hours. The resulting crystals were 
recrystallized form ethyl acetate to give 2.14 g (64%) of 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzylidene}- 

40 2,4-thiazolidinedione as colorles crystals, m.p.: 165.5-167* C. 
Elemental analysis, for C19H18N2O3S 
Calcd.: C, 64.39; H, 5.12; N, 7.90 
Found : C, 64.29; H, 5.19; N, 7.64 

c) A mixture of 4-[2-(5-ethyl-2-pyridyI)ethoxy]benzaldehyde (5.56 kg), 2,4-thiazolidinedione (6.7 kg), 
45 piperidine (1.4 I) and ethanol (80 I) was refluxed for 5 hours. The reaction mixture was gradually cooled 

and resulting crystals were collected by filtration. The crystals were washed with ethanol (20 g), dried, 
and subjected to recrystallization from 1 ,2-dichloroethane (120 1). The resulting crystals were collected 
by filtration. The crystals were washed with 1 ,2-dichloroethane (15 I) and dried under reduced pressure 
whereby 4.87 kg (63.1%) of crystals of 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzylidene}-2,4- 
50 thiazolidinedione were obtained. 

d) A mixture of 4-[2-(5-ethyl-2-pyridyl)ethoxy]benza!dehyde (27 g), ethanol (300 ml), 2,4-thiazolidinedione 
(33 g) and concentrated aqueous ammonia (14 ml) was heated under reflux for 5 hours. The precipitated 
crystals were separated. Recrystallization from 1 ,2-dichloroethane gave 21.6 g (57.6%) of crystals of 5- 
{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzyIidene}-2,4-thiazolidinedione. 

55 

Example 3 [Production of Compound (I) from Compound (VII)] 

a) To a solution of 5-{4-[2-(6-methyl-2-pyridyl)ethoxy]benzylidene}-2,4-thiazolidinedione (400 mg) in 
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dioxane (60 mi) was added 5% palladium on carbon (1.2 g) and catalytic reduction was carried out at 
atmospheric pressure for 6 hours. The catalyst was filtered off and the filtrate was concentrated. The 
residue was recrystallized from 70% ethanol to give 5-{4-[2-(6-methyl-2-pyridyl)ethoxy]benzyl}-2,4- 
thiazolidinedione as crystals. Yield: 218 mg (54.2%); m.p.: 156-157° C. 
5 Elemental analysis, for Ci 8 Hi 8 N 2 03S 
Calcd.: C, 63.14; H, 5.30; N, 8.18 
Found : C, 63.03; H, 5.19; N, 8.41 

b) To a dimethylformamide solution of 5-{4-t2-(5-ethyl-2-pyridyl)ethoxy]benzylidene}-2 l 4- 
thiazolidinedione (1.0 g) was added palladium black (0.2 g) and catalytic reduction was carried out at 

10 50 *C and 50 kg/cm 2 for 5 hours. The catalyst was filtered off and the filtrate was concentrated to 
dryness. The residue was dissolved in 6N-hydrochloric acid and the solution was neutralized with sodium 
hydrogen carbonate to give 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl}-2 I 4-thiazolidinedione as crystals. 
Yield: 650 mg (64.8%); m.p.: 173-174* C. 
Elemental analysis, for C19H20N2O3S 

15 Calcd.: C, 64.02; H, 5.66; N, 7.86 
Found : C, 63.73; H, 5.65; N, 7.84 

c) To a solution of 5-{4-[2-(5-ethyl-2-pyridyl)-ethoxy]benzylidene}-2,4-thiazolidinedione (600 g) in 
dimethylformamide (1.2 I) was added palladium on carbon (600 g). The mixture was heated at 50* C to 
55* C under 50 kg/cm 2 for 2 hours. The catalyst was filtered off and water was added to the filtrate. The 

20 resulting crystals were collected by filtration and washed with water. Recrystallization from dioxane (8.5 
I) gave crystals of 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl}-2,4-thiazolidinedione. Yield: 380.9 g (63.1%). 

d) 5-{4-[2-(5-Ethyl-2-pyridyl)ethoxy]benzylidene}-2,4-thiazolidinedione (10 g) was dissolved in acetic acid 
(200 ml). To the solution was added 5% palladium on carbon (50% wet, 20 g). The mixture was 
hydrogenated at 55 *C to 60° C under 40 to 50 kg/cm 2 for 2 hours. After removing the catalyst by 

25 filtration, the filtrate was concentrated to about 80 ml. To the concentrate was added acetone (800 ml). 
The resulting crystals of 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl}-2,4-thiazolidinedione was collected by 
filtration. Yield: 6.81 g (67.7%). 

e) To a solution of 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzylidene}-2,4-thiazoIidinedione (10 g) in dioxane 
(200 ml) was added 5% palladium on carbon (5 g). The mixture was heated at 1 00 *C under 50 kg/cm 2 

30 for 2 hours. The catalyst was filtered off, and the filtrate was concentrated to about 70 ml under reduced 
pressure. The resulting crystals were collected by filtration and dried at 50° C under a reduced pressure 
to give 7.2 g of crude crystals. Recrystallization from acetic acid-water gave crystals of 5-{4-[2-{5-ethyl- 
2-pyridyl)ethoxy]benzyl}-2,4-thiazolidinedione. Yield: 6.42 g (63.8%). 

f) The crude product of 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl}-2 p 4-thiazolidinedione obtained by a 
35 similar manner to Example 3-e) was subjected to recrystallization by using acetic acid-ethanol as a 

recrystallization solvent to yield a pure sample. Yield: 5.85 g (58.2%). 

Reference Example ^ [Production of Compound (IX) from Compound (II)] 

40 To a mixture of 6-methyl-2-pyridineethanol (97.2 g), p-fluorobenzonitrile (85.8 g) and dry tetrahydrofuran . 
(600 ml) was added 60% sodium hydride in oil (29.0 g) in small portions with ice-cooling and stirring and 
the mixture was further stirred for 2 hours. The reaction mixture was poured in ice-water and extracted with 
ethyl ether. The ethyl ether layer was washed with water, dried (MgSOO and concentrated, and the residue 
was crystallized from hexane to give 4-[2-(6-methyl-2-pyridyl)ethoxy]benzonitrile. Yield: 85.9 g (50.1%); 

45 m.p.: 66-67* C. 

Reference Example 2 [Production of Compound (V) from Compound (IX)] 

A mixture of 4-[2-(6-methyl-2-pyridyl)ethoxy]benzonitrile (9.62 g), Raney nickel alloy (10.0 g) and 75% 
50 formic acid (150 ml) was heated under reflux for 1 hour. The reaction mixture was filtered and the filtrate 
was concentrated. The residue was diluted with water, alkalinized with 4N-KOH, and extracted with ethyl 
ether. The ethyl ether layer was washed with water and dried (MgSO*) and the solvent was distilled off. The 
residue was recrystallized from ethyl etherhexane to give 4-[2-(6-methyl-2-pyridyl)ethoxy]benzaldehyde. 
Yield: 6.20 g (63.6%); m.p.: 53-55* C. 

55 

Claims 

1. A method for producing a compound of the formula: 



7 
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N - - CH 2 CH 2 0 




(wherein R 1 is hydrogen or a lower alkyl), which comprises (1) reacting a compound of the formula: 




CHO 



(wherein R 1 has the meaning given above) with a compound of the formula: 



r— r 

S NH 

Y 

0 



in the presence of a base, to give a compound of the formula: 




N- -CH 2 CH 2 0 




(wherein R 1 has the meaning given above), and (2) subjecting the resulting compound to catalytic 
reduction over a palladium catalyst. 

2. A method according to claim 1 , wherein the compound of the formula: 




N ^ -CH 2 CH 2 0- 




CHO 



as defined in claim 1 , is prepared by reacting a compound of the formula: 
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Rl 



4T\ 



^ N ^^CH 2 CH 2 OH 



(wherein R 1 is as defined in claim 1) with a sulfonyl halide in the presence of a base, to give a 
compound of the formula: 



N 



CH 2 CH 2 X 



(wherein R 1 is as defined in claim 1 and X is an alkyl- or aryl-suffonyloxy), and then reacting the 
resulting compound in the presence of a base with a compound of the formula: 




A method according to claim 1, wherein the compound of the formula: 




CH 2 CH 2 0 




CHO 



as defined in claim 1 , is prepared by reacting a compound of the formula: 



\ N ^-CH 2 CH 2 OH 



(wherein R 1 is as defined in claim 1) with a compound of the formula: 
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in the presence of sodium hydride, to give a compound of the formula: 




10 



(wherein R 1 is as defined in claim 1), and then reacting the resulting compound with aqueous formic 
acid in the presence of Raney nickel alloy. 

4. A compound of the formula: 



75 



20 




CH 2 CH 2 0- 



/ v 



CHO 



(wherein R 1 is hydrogen or a lower alkyl). 
25 5. A compound of the formula: 



30 



05 




N CH 2 CH 2°" 




(wherein R 1 is hydrogen or a lower alkyl). 
40 Revendications 

1. Precede de preparation d'un compose de formule: 



45 




CH 



S NH 

V 

o 



CH 2 CH 2 



50 




55 



dans laquelle R 1 represente I'hydrogene ou un alcoyle inferieur, selon lequel (1) on fait reagir un 
compose de formule: 



10 




dans laquelle R 1 a la signification indiquee ci-dessus, avec un compose de formule: 

i — r 

S NH 

Y 

0 

en presence d'une base, pour obtenir un compose de formule: 




V 
o 



dans laquelle R* a la signification indiquee ci-dessus, et (2) on soumet le compose obtenu a une 
reduction catalytique sur un catalyseur au palladium. 

Procede selon la revendication 1, dans lequel le compose de formule: 




telle que definie k la revendication 1, est pr6par6 en faisant reagir un compost de formule: 




dans laquelle R 1 est tel que dSfini & la revendication 1 t avec un halogenure de sulfonyle en presence 
d'une base, pour former un compose de formule: 
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dans laquelle R 1 est tel que defini a la revendication 1 et X est un groupe alcoyl- ou aryl-sulfonyloxy, 
puis en faisant rgagir le compose forme en presence d'une base avec un compose de formule: 




Procede selon la revendication 1 , dans lequei le compose de formule: 




telle que definie a la revendication 1 , est prepare en faisant reagir un compose de formule: 




dans laquelle R 1 est tel que defini a la revendication 1, avec un compose de formule: 




en presence d'hydrure de sodium, pour former un compose de formule: 
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N CH 2 CH 2 0- 




CN 



10 dans laquelle R 1 est tel que defini & la revendication 1, puis en faisant reagir le compose forme avec 
de i'acide formique aqueux en presence d'un alliage de nickel de Raney. 

4. Compose de formule: 

75 




CH 2 CH 2 0 



20 




CKO 



dans laquelle R 1 represente I'hydrogene ou un alcoyle inferieur. 
5. Compose de formule: 



25 



30 




35 



40 



dans laquelle R 1 represente I'hydrogene ou un alcoyle inferieur. 
Patentanspruche 

1. Verfahren zur Herstellung einer Verbindung der Formel 
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CH 2 CH 2 0 ' 




CH. 



50 



S NH 

V 

0 



(worin R 1 Wasserstoff Oder ein Niederalkyl ist). das (1) das Umsetzen einer Verbindung der Formel 



55 
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in Gegenwart einer Base, um eine Verbindung der Formel: 




(worin R 1 die oben genannte Bedeutung hat) zu ergeben, und (2) das Unterwerfen der resultierenden 
Verbindung einer katalytischen Reduktion uber einem Palladiumkatalysator umfaflt. 



Verfahren nach Anspruch 1 , bei dem die Verbindung der Formel: 




wie nach Anspruch 1 definiert, durch Umsetzung einer Verbindung der Formel: 



Rl <JL 



CH 2 CH 2 OH 



(worin R 1 die in Anspruch 1 angegebene Bedeutung hat) mit einem Sulfonylhalid in Gegenwart einer 
Base, um eine Verbindung der Formel: 
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(worin R 1 die in Anspruch 1 angegebene Bedeutung hat und X ein Alkyl- oder Aryl-sulfonyloxy ist), zu 
ergeben, und anschlie/tende Umsetzung der resultierenden Verbindung in Gegenwart einer Base mit 
einer Verbindung der Formel: 



HO 



hergestellt wird. 

Verfahren nach Anspruch 1 f bei dem die Verbindung der Formel: 




N ^ ^- CH 2 CH 2 0 




CHO 



wie nach Anspruch 1 definiert, durch Umsetzung einer Verbindung der Formel: 



■'-fX 



(worin R 1 die in Anspruch 1 angegebene Bedeutung hat) mit einer Verbindung der Formel: 




in Gegenwart von Natriumhydrid, urn eine Verbindung der Formel: 



15 



0 



5 




(worin R 1 die in Anspruch 1 angegebene Bedeutung hat) zu ergeben, und anschlie/tende Umsetzung 
w der resultierenden Verbindung mit wassriger Ameisensaure in Gegenwart von Raneynickel-Legierung 
hergestellt wird. 

4. Verbindung der Formel: 

75 



20 




(worin R 1 Wasserstoff Oder ein Niederalkyl ist). 
25 5. Verbindung der Formel: 



30 




(worin R 1 Wasserstoff oder ein Niederalkyl ist). 

40 
45 
SO 
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